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Abstract: Magnetic declination is one of the main errors of heading angle measurement by electronic compass. Influenced by factors such as
environment and sensor itself, the true value of magnetic declination fluctuates greatly in various regions, leading it difficult to ensure the accuracy
of heading angle measurement using electronic compass. In this study, a rapid measurement algorithm for magnetic declination by combining
GNSS orientation and compass direction measurement was proposed to improve the accuracy of inertial sensors in precision engineering
measurements. Firstly, the true north azimuth and the magnetic north azimuth were calculated via high-precision geodetic coordinate electronic
compass respectively. Then, based on the fusion of multi-scale results, a magnetic declination estimation model was established, and the adaptability
of magnetic azimuth calculation to complex environments was strengthened with the help of least squares magnetic field correction. Finally,
multiple specific azimuth data was fused for accurate magnetic declination calculation. The experimental test results show that the magnetic
declination data calculated by this algorithm is basically stable in all directions. After the magnetic declination correction, the oblique compensation
algorithm calculated by this algorithm achieves a coordinate correction accuracy of 0.03 m. This algorithm can measure the local magnetic
declination quickly, effectively and accurately in any measurement environment.
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